FAIRCHILD.

August 2014

FSA3030 — High-Speed USB2.0/Mobile High-
Definition Link (MHL ™) with Negative Swing Audio

Features

®  Low On Capacitance: 4.2 pF/5 pF MHL/USB
(Typical)

" Low Power Consumption: 30 pA Maximum

" Supports MHL Rev. 2.0

®  MHL Data Rate: 4.0 Gbps

"  Audio Swing: -1.5 Vto +1.5 V (Typical)

" Packaged in 12-Lead UMLP (1.8 x 1.8 mm)

®=  Qver-Voltage Tolerance (OVT) on all USB Ports
Up to 5.25 V without External Components

Applications

®  Cell Phones and Digital Cameras

Description

The FSA3030 is a bi-directional, low-power, high-speed,
3:1, USB2.0, MHL™ and audio switch. Configured as a
double-pole, triple-throw (DP3T) switch, it is optimized
for switching between high- or full-speed USB, Mobile
High-Definition Link sources (per MHL Rev. 2.0
specification) and negative swing capable audio.

The FSA3030 contains special circuitry on the switch
/O pins, for applications where the Vcc supply is
powered off (Vcc=0), that allows the device to withstand
an over-voltage condition. This switch is designed to
minimize current consumption even when the control
voltage applied to the control pins is lower than the
supply voltage (Vecc). This is especially valuable in
mobile applications, such as cell phones, allowing direct
interface with the general-purpose I/Os of the baseband
processor. Other applications include switching and
connector sharing in portable cell phones, digital
cameras, and notebook computers.

Ordering Information

Part Number | Top Mark

Operating Temperature Range

Package

12-Lead, Ultrathin Molded Leadless Package

FSA3030UMX LU -40 to +85°C
(UMLP), 1.8 mm x 1.8 mm
VBAT
OTG_ID
Baseband or To USB Battery
Application Vce Charging Block
Processor LLJJSSIZJ;Jr USB+
= USB- VBUS
R R
L L D+ NP+
HDMI to MHL -
to MHL+ D |
Bridge oL MHL+ GND
MHL- GND
Selo  Selt Micio8SB
Connector

SEL[0] 4% | EL[1]
3M % 3M
GND ¢

Figure 1. Typical Application

All trademarks are the property of their respective owners.

olpny Buimg aAneBaN yIm ysuMs (. THIN) YUl uoniuaa-ybiH alIqoN/YouMS 0°2asn paads-ubiH — 0£0EvSd

© 2011 Fairchild Semiconductor Corporation
FSA3030 * Rev.1.0.2

www.fairchildsemi.com



Analog Symbol

USBD+ v
MHL+ 4}
R A C
Wy
USBD- v
MHL- —} |
~O
L | 1 A
Sell l_ Control
Sel0 ——

___IVCC

D+

—GND

Table 1. Data Switch Select Truth Table

Figure 2. Analog Symbol

SEL1" SEL0" Shunt Function
0 0 Enable D+/D- connected to USB+/USB-
0 1 Disable D+/D- connected to R/L
1 0 Enable D+/D- connected to MHL+/MHL
1 1 Enable D+/D- High Impedance

Note:

current draw.

1. Control inputs should never be left floating or unconnected. To guarantee default switch closure to the USB
position, the SEL[0:1] pins should be tied to GND with a weak pull-down resistor (3 MQ) to minimize static
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Pin Configuration
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Figure 3. Pin Assignments
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Figure 4. Top Through View

Pin# Name Description
1 SELO Data Switch Select
2 SEL1 Data Switch Select
3 USB+ USB Differential Data (Positive)
4 USB- USB Differential Data (Negative)
5 R Audio Right
6 L Audio Left
7 MHL+ MHL Differential Data (Positive)
8 MHL- MHL Differential Data (Negative)
9 GND Ground
10 D- Data Switch Output (Positive)
11 D+ Data Switch Output (Negative)
12 Vee Device Power from System

© 2011 Fairchild Semiconductor Corporation
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device reliability.
The absolute maximum ratings are stress ratings only.

Symbol Parameter Min. Max. Unit
Vee Supply Voltage -0.5 6.0 \
Ventre | DC Input Voltage (SEL[1:0])® -0.5 Vee Y%
uSsB -0.5 Vee
Vsw® | DC Switch I/0 Voltage® MHL -0.5 Vee Y%
AUDIO -2.0 3
lik DC Input Diode Current -50 mA
usB 60 mA
lout Switch DC Output Current (Continuous) MHL 60 mA
AUDIO 60 mA
. UsB 150 mA
lourpeax (SF\’Nulltgnga(t: 1o rllj1t§ lguF;z;lIgnC,)tiqrg(r;(t) Duty Cycle) MHL 150 mA
AUDIO 150 mA
Tsta Storage Temperature -65 +150 °C
MSL Moisture Sensitivity Level: JEDEC J-STD-020A 1
IEC 61000-4-2, Level 4, for D+/D- and Ve Pins®” | Contact 15
ESD IEC 61000-4-2, Level 4, for D+/D- and Vg Pins” | Air 8 .
Human Body Model, JEDEC: JESD22-A114 All Pins 3.5
Charged Device Model, JESD22-C101 2
Notes:

2. The input and output negative ratings may be exceeded if the input and output diode current ratings are observed.
3. Vsw refers to analog data switch paths (USB, MHL, and audio).
4. Testing performed in a system environment using TVS diodes.

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to Absolute Maximum Ratings.
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Symbol Parameter Min. Max. Unit
Vee Supply Voltage 25 4.5 \

trampvcc) | Power Supply Slew Rate 100 1000 us/V

O3 Thermal Resistance 230 °C/W
Ventrl | Control Input Voltage (SEL[1:0])® 0 45 Vv
Vswusey |Switch I/O Voltage (USB Switch Path) -0.5 3.6 v
Vsw(MHL) Switch 1/0 Voltage (MHL Switch Path) 1.65 3.45 \"
Vswaup) | Switch I/0 Voltage (Audio Switch Path) -1.5 3.0 \Y
Ta Operating Temperature -40 +85 °C

Note:

5. The control inputs must be held HIGH or LOW; they must not float.

© 2011 Fairchild Semiconductor Corporation www.fairchildsemi.com
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DC Electrical Characteristics
All typical value are at Ta=25°C unless otherwise specified.
. Ta=- 40°C to +85°C .
Symbol Parameter Condition Vee (V) - Unit
Min. | Typ. | Max.
Vik Clamp Diode Voltage IIn=-18 mA 25 -1.2 \Y
Control Input Voltage High 2510
Vi | SEL[10] 450 | 10 v
Control Input Voltage Low 25to0
Vit |sELTo) 450 05 v
Vsw(USB/MHL)=0 to
Iin Control Input Leakage SEL[1:0] [3.6 V, Vsw(AUD)=0 to 4.5 -0.5 0.5 LA
3.0V, Ventri=0to Ve
Off-State Leakage for Open Vsw=1.65 <MHL <3.45V )
lozwib) | \HL Data Paths SEL[1:0]=Voo 4.5 1 1 HA
Off-State Leakage for Open Vsw=0 <USB<3.6 V )
lozusg) USB Data Paths SEL[1:0]=Vco 4.5 0.5 0.5 MA
Vsw=1.65 < MHL
On-State Leakage for Closed <3.45V, SELO=GND, )
lowwHy | \MHL Data Paths® SEL1=Vec, Other Side of | 42 [ 075 075 | WA
Switch Float
) Vew=0< USB<3.6V
loLuss) SgBStg;‘:angtkﬁgs forClosed | SE| 11:01-GND, Other 45 |-075 075 | pA
Side of Switch Float
) ©® |Vsw=15<RIL<15V
oy | SySiate Leakage for Closed™ | ge) _GND, SELO-Vee, | 45 | 1.0 10 | pA
Other Side of Switch Float
s VSW(USB/MHL)=0 to
loer (F;{m‘fé%f;#;akage Current 13 &'V, VSW(AUD)=0 to 0 1 1 WA
3.0 V, Figure 5
R HS Switch On Resistance Vsw=0.4 V, lon=-8 mA, o5 45 o
ON(USB) | (USB to D Path) SEL[1:0]=GND, Figure 6 : :
3 . Vsw=Vcc-1050 mV,
RoNvH) ESDS;";;S On Resistance (MHL | oF| o_GND, SEL1-Vec 25 5 o
lon=-8 mA, Figure 6
. . . Vew=-1.5Vto 1.5V,
Ron(audio fg‘/?_'%gt"r‘]")t"h On Resistance | g¢| 1_GND, SELO=Vce, 25 4 Q
lon=-24 mA, Figure 6
. . Vsw=Vcc-1050 mV,
ARona | prcrence I Row Between ML | sg| 0-GND, SEL1=Voo, | 25 0.03 o
9 lon=-8 mA, Figure 8,
Difference in Ron Between USB | Vsw=0.4 V, lon= -8 mA,
ARonwse) | pogitive-Negative SEL[1:0]=GND, Figure 6 | 2° iy Q
Vsw=1.65to 3.45V,
RONF(MHL) Flatness for Ron MHL Path SEL0=GND, SEL1=Vc¢c, 2.5 1 Q
lon=-8 mA, Figure 6
Vsw=-1.5Vto 1.5V,
Ronraaubio) | Flatness for Ron Audio Path SEL1=GND, SEL0=Vcc, 2.5 0.1 Q
lon=-24 mA, Figure 6
RsH Shunt Resistance 3.6 125 200 Q
lec Quiescent Current Ventre=0 or 4.5V, lout=0 4.5 30 pA
Delta Increase in Quiescent Ventri=1.65 V, lour=0 4.5 18
lecr Current per Control Pi HA
per Control Pin Ventri=2.5 V, loyr=0 45 10
Note:
6. For this test, the data switch is closed with the respective switch pin floating.

© 2011 Fairchild Semiconductor Corporation
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AC Electrical Characteristics

All typical values are for Vcc=3.3 V and Ta=25°C unless otherwise specified.

Ta=-40°C to +85°C

Symbol Parameter Condition Vee (V) - Unit
Min. | Typ. | Max.
i . R.=50 Q, C.=5 pF, Vswusg=0.8 V,
tonuss gga;rl(;;ntooonu-{lrzte’ VSW(MHL)=3-3 V, VSW(AUD)=1 5 V, 2.51t03.6 445 600 ns
) P Figure 7, Figure 8
i . R.=50 Q, C.=5 pF, Vswusg=0.8 V,
torFuss ggll?[;ntj);qoo(f)fu?rzf’ Vswmny=3.3 V, Vswaup)=1.5V, 25t03.6 445 600 ns
) P Figure 7, Figure 8
) ) R.=50 Q, C.=5 pF, Vswusg=0.8 V,
tonaup égal‘loozlrl;(;no(ap Itlme’ VSW(MHL)=3-3 Vv, VSW(AUD)=1 5V, 2510 3.6 445 600 ns
) R Figure 7, Figure 8
i ' R.=50 Q, C.=5p F, Vswusg)=0.8 V,
torFauD égll?[l‘lOO}ntj(;nO?JIf L-thlme’ VswmHy=3.3 V, Vswaup=1.5V, 2510 3.6 445 600 ns
) P Figure 7, Figure 8
MHL Turn-On Time R.=50 Q, C=5 pF, Vswusg=0.8 V,
toNMHL SEL[1 O] to Output 4 VSW(MHL)=3, VSW(AUD)=1 5V, 2510 3.6 445 600 ns
) P Figure 7, Figure 8
i ) R.=50 Q, C =5 pF, Vswusg)=0.8 V,
torFFMHL hsﬂgll_[rgﬁoogu?rgte, VswmHL=3.3 V, Vswaup=1.5V, 25t03.6 445 600 ns
) P Figure 7, Figure 8
' @) C.=5 pF, R.=50 Q, Figure 7,
trp Propagation Delay Figure 9 25t03.6 0.25 ns
_ _ (7) R.=50 Q, C.=5 pF, VAUD=1 o+ V,
teem | Break-Before-Make V=33 V, Vuss=0.8 V., Figure 10 2510 3.6 350 ns
OiRRMHL) \F/'S=1 V'F1’k1-pk’ RL=500, 1=240 MHz, 2.5t03.6 -33 dB
o 0 igure
sclafon Vs=400 mV, R.=50 Q
S= pk-pk, L= ’ -
OlRR(USB) =240 MHz, Figure 11 25t03.6 38 dB
Vs=1 Vpkpk, Ri=50 Q, f=240 MHz, i
Xtalkmur Figure 12 2.5103.6 44 dB
Non-Adjacent Channel” | Vs=400 mVok, Ri=50 Q, ]
Xtalkuss | Crosstalk =240 MHz, Figure 12 251036 39 dB
Vs=100 mVgums, RL.=32 Q, f=20 kHz, i
Xtalkaup Figure 12 251t03.6 70 dB
Total Harmonic Rr=32 Q, Vsw=2 Vpk-pk, o
THD | pistortion™ =20 Hz to 20 kHz, Veins=0 V 9 L %
Vin=1 Vpkpk, Common Mode
Voltage =Vcc - 1.1 V, MHL Path, 2.0
R.=50 Q, C.=0 pF, Figure 13 GH
. e z
BW Sgﬁﬂﬁgfﬁ{ﬁm'w 8db I\ Z400 MVpep Common Mode | 25103.6
Voltage=0.2 V, USB Path, 1.80
R.=50 Q, C =0 pF, Figure 13
AUDIO Path, R.=50 Q, C,=0 pF 50 MHz
Note:

7. Guaranteed by characterization.

© 2011 Fairchild Semiconductor Corporation
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USB High-Speed AC Electrical Characteristics

All typical value are at Ta=25°C unless otherwise specified.

10. Guaranteed by characterization.

Symbol Parameter Condition Vee (V) | Typ. | Unit
o) gﬁ;"uﬁg)Oppos”e Transitions of the Same | 5 5 or R _50 Q, Figure 14| 3.01036 | 3 | ps
R.=50 Q, C.=5 pf,
ty Total Jitter® tr=tr=500 ps (10-90%) at 3.0t036 | 15 ps
480 Mbps, PN7
Note:
8. Guaranteed by characterization.
MHL AC Electrical Characteristics
All typical value are at Ta=25°C unless otherwise specified.
Symbol Parameter Condition Vec (V) | Typ. | Unit
ol gll(:tag:ﬁg)Opposne Transitions of the Same Reu=50 © 1o Voo, CL=0 pF 3.0103.6 3 ps
A 9) f=2.25 GbpS, PN7,
ty Total Jitter Reu=50 O to Vo, CL=0 pF 3.0t0 3.6 26 ps
Note:
9. Guaranteed by characterization.
Capacitance
All typical value are at Ta=25°C unless otherwise specified.
Symbol Parameter Condition Typ. | Unit
Cin Control Pin Input Capacitance'” Vee=0V, f=1 MHz 15
Conwss) |USB Path On Capacitance'” Vce=3.3 V, f=240 MHz, Figure 15 6.5
Corruss) | USB Path Off Capacitance” Vce=3.3 V, =240 MHz, Figure 16 25
Cony) | MHL Path On Capacitance!” Vce=3.3 V, f=240 MHz, Figure 15 6.5 pF
Corrry) | MHL Path Off Capacitance!'” Vce=3.3 V, f=240 MHz, Figure 16 25
Conaup) | Audio Path On Capacitance!” Vce=3.3 V, f=1 MHz, Figure 15 8.0
Corraup) | Audio Path Off Capacitance!'? Vce=3.3 V, f=1 MHz, Figure 16 2.5
Note:

© 2011 Fairchild Semiconductor Corporation
FSA3030 * Rev.1.0.2

olpny Buimg aAneBaN ym ysHMS (. THIN) YulT uoniuaa-ybiH alIqo/Youms 0'zasn paads-ubiH — 0£0EvSd

www.fairchildsemi.com



Test Diagrams

IDn(OFF)
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Figure 5. Off Leakage
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Figure 7. AC Test Circuit Load
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Figure 6. On Resistance

trise= 2.5ns teaLL = 2.5ns

GND
VOH —————————————
—90% T 90%
Output- Vipyr
VoL
ton torr
_} <—

Output

-

Figure 9. Propagation Delay (trtr — 500ps)

Note:

11. HSD, refers to the high-speed data USB or MHL paths.

© 2011 Fairchild Semiconductor Corporation
FSA3030 * Rev.1.0.2

www.fairchildsemi.com

olpny Buimg aAneBaN ym ysHMS (. THIN) YulT uoniuaa-ybiH alIqo/Youms 0'zasn paads-ubiH — 0£0EvSd



Test Diagrams

trise= 2.5ns

iRT TVOUT
VNA

Return

HSD,,
Dn
——ELSW1 | A
I L Vourt
GND I‘SWE CL R
GND
GND
Rs
VSel
GND R.,Rs and C, are function of application
environment (see AC Tables for specific values)
C_ includes test fixture and stray capacitance
Figure 10. Break-Before-Make Interval Timing
Rs TVIN Aggressor o
Vs v
' ™~ D+  Victim
50Q —~O
A
VNA
Source T
Rs Vi Aggressor
Ve v |
’ \; 3 . D-  Victim
50Q
% _ | A

Rr T
Vour

Vs, Rs and Ry are functions of the application environment (see AC/DC Tables for values).
Off Isolation = 20 Log (Vout - Vin)

Figure 11. Channel Off Isolation (SDD21)

tu

VNA

Rs source Aggressor ‘
Ve T v
Measure | | Vour Victim >\
iRT !
Control
Rs source TV.N Aggressor
Ve v
Measure TVoUT Victim >\Q
Rr ‘

~O D+

50Q

=W

Off Isolation = 20 Log (VOUT - VIN)
Figure 12. Non-Adjacent Channel-to-Channel Crosstalk (SDD21)

f 50Q

VS, RS and RT are functions of the application environment (see AC/DC Tables for values).
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Test Diagrams

RS Tle ‘ﬁi §
vsfM >:\\O D+
VNA antrol
Source |
Rs TV\N v

Figure 13. Insertion Loss (SDD21)

Capacitance| HSD,
Meter S

Vgei=00r Vge

HSD,

Figure 15. Channel On Capacitance

Figure 14. Intra-Pair Skew Test tsk(p)

Capacitance
Meter

Figure 16. Channel Off Capacitance

trise= 500ps teal = 500ps
_> <_
+400mV:
90% 90%
oV
10%, 10%
-400mV.
Output
tF’HL tPLH

iRTTVOUT
VNA

Return

R
i T TVOUT

Vs, Rs and Ry are functions of the application environment (see AC/DC Tables for values).

HSD,

<

VSeI =0or VCC
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Functional Description

Insertion Loss

One of the key factors for using the FSA3030 in mobile
digital video applications is the small amount of insertion
loss experienced by the received signal as it passes
through the switch. This results in minimal degradation
of the received eye. One of the ways to measure the
quality of the high data rate channels is using balanced
ports and four-port differential S-parameter analysis,
particularly SDD21.

Bandwidth is measured using the S-parameter SDD21
methodology.

ESO71C Netwark Analyzer

-
1 Start 300 ks IFEN 100 He Stop 4 G EE |
Meas 3] $13:28

Figure 18. USB Path SDD21 Insertion Loss Curve

Typical Applications

Figure 19 shows the FSA3030 utilizing the Vear
connection. The 3M resistors are used to ensure, for
manufacturing test via the micro-USB connector, that
the FSA3030 configures for connectivity to the
baseband or application processor.

BAT

e e 0TG_ID
Hold 2012-08-01 14:37 Baseband or To USB Battery
Application Vee Charging Block
Figure 17. MHL Path SDD21 Insertion Loss Curve Processor USBD+  lysp,
USBD lyse- VBUS
R R
L L D+

D-
HDMI to MHL | vy

q MHL+
Bridge MHL-

MHL- GND
<\:I‘> Sel0  Sel 1 miciolsB
Connector
SEL[O]%
3M

ésam
: S
GND .

Figure 19. MHL Path SDD21 Insertion Loss Curve

Table 2.  Product-Specific Package Dimensions
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Description Nominal Values (mm)

Overall Height 0.50
Package Standoff 0.012
Lead Thickness 0.15
Lead Width 0.20
Lead Length 0.40
Lead Pitch 0.40

Body Length (X) Min: 1.70, Nom: 1.80, Max: 1.90

Body Width (Y) Min: 1.70, Nom: 1.80, Max: 1.90
Lead One Nominal Length 0.40
Lead One Nominal Width 0.20
Lead One Nominal Bevel Length 0.10
Lead One Nominal Bevel Depth 0.10
Lead One Nominal Tip Non-Bevel Width 0.10

© 2011 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Physical Dimensions

- , 210 = (11X
—~Jo0s]C 0.588 —l~n | 0563
g Jo o
v 1 -
Zn 1.80 0.40 + 2.10
PIN#1 IDENT fﬁEDFD D DD j
TOP VIEW 2\_‘_HXQ 0.0918 (12X)0.20 —=| |~ -
RECOMMENDED
LAND PATTERN
//To40[c] (0-50’10-?5 0.15+0.05
i
0.08 |C
@-. 04252005 =~
0.025+0.025 - L SEATING ‘ L
PLANE -
1 K450
SIDE VIEW 0.20+0.05 \
DETAIL A
SCALE : 2X
(11X) = 1.80%0.05 | NOTES:
[ E0=005 | 5] [ (0:204X A. PACKAGE DOES NOT CONFORM TO
,U U U U 1 ANY JEDEC STANDARD.
f DETAIL A R — B. DIMENSIONS ARE IN MILLIMETERS.
1 =7 C. DIMENSIONS AND TOLERANCES PER
PIN#1 IDENT — T0inn \1-80’50-05 ASME Y14.5M, 2009.
2 T o D. LAND PATTERN RECOMMENDATION IS
e OM VIEL\NOQOJLO'OS“ZX) EXISTING INDUSTRY LAND PATTERN.
o) %@%@ E. DRAWING FILENAME: MKT-UMLP12Arevs5.
PACKAGE
LEAD LEAD
OPTION 1 OPTION 2
SCALE : 2X SCALE : 2X

Figure 20. 12-Lead, Ultrathin Molded Leadless Package (UMLP)
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FAIRCHILD.

TRADEMARKS

The following indudes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor and/or its global subsidiaries, andis not
intended to be an exhaustive list of all such trademarks.

AccuPower™ F-PFS™ SYSTEM
Awinda” FRFET® . ® IGENERAL™
AX-CAR®* Global Power Resource™" PowerTrench® 'I'myBoostf’
BitSiC™ GreenBridge™ PowerXS™ TinyBuck™®
Build it Mow™ Green FPS™ Programmable Active Droop™ TIIW'CNC_?"
CorePLUS™ Green FPS™ e-Series™ QFET® TinyLogic™
CorePOWER™ Gmax™ Qs™ TINYOPTO™
CROSSVOLT™ GTO™ Quiet Series™ TinyFower™
cTL™ IntellimaxT RapidConfigure'™ TinyPYM™
Current Tranﬁ‘ls“.fer Logic™ |SOPLAMNAR™ Y™ TinyWire™
i ~ T
BE;:)E;F;EEE MaszdSBrg?tléﬁﬁeakem Sound Leuder Sla\ring qur E\rorld. AmWANKVY at a time ™ I:ia;aSquDetact“‘
EcoSPARK® MegaBuck™ Signale|ser TRUECURRENT™
EfficientMax™ MICROCOUPLER™ SmartMax™ uSerDes™
ESBC™ MicroFET™ SMART START ™
T} MicroPak™ ggat'lrons for Your Success™ G
Fairehile® m.‘ﬁ;"gak? A STEALTH™ sHe i
Fairchild Semiconductor” e s SuperFET” g FR;FEF
FACT Quiet Series™ Mot!onng SuperSOT™-3 Uan_E ¥
FACT® o oniic SuperSOT™-6 i
FAST® MTi - SuperSOT™-8 \isualMax™
FastvCore™ MEx i SupreMOS® \."ol_ta_ geRILs™
FETBench™ L SyncFET™ Xs™
FpS™ miWSaver Sync-Lock™ Xgens™
OptoHIT™ e

* Trademarks of System General Corporation, used under license by Fairchild Semiconductor,

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TC ANY PRODUCTS HEREIM TO IMPROVE
RELIABILITY, FUNCTION, OR DESIGN. TO OBTAIMN THE LATEST, MOST UP-TO-DATE DATASHEET AND PRODUCT INFORMATION, WISIT OUR WEBSITE
AT HTTE /AW FAIRCHILDSEMI.COM, FAIRCHILD DOES NOT ASSUME AMY LIABILITY ARISING QUT OF THE APPLICATION OR USE OF ANY
PRCDUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS CF OTHERS.
THESE SPECIFICATIONS DO NOT EXPAND THE TERMS CF FAIRCHILD' S WORLCWIDE TERMS AND CONDITIONS, SPECIFICALLY THEWARRANTY
THEREIN, WHICH COVERS THESE FRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IM LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

1. Life support devices of systems are devices or systems which, (a)are 2. A critical component in any component of a life support, device, or
intended for surgical implant into the body or (b} support or sustain system whose failure to perform can be reasonably expected to
life, and {c) whose failure to perform when properly used in cause the failure of the life support device or system, or to affect its
accordance with instructions for use provided in the labeling. can be safety or effectiveness.

reasonably expected to result in a significant injury of the user.

ANTI-COUNTERFEITING POLICY

Fairchild Ssmiconducter Comoration's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our extemal website, e fairchildsemi.com,
under Sales Support,

Counterfeiting of semiconductor parts is a growing problem in the industry, All manufacturers of semiconductor procucts are experiencing counterfeiting of their
parts. Customers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed
applications, end increased cost of production and manufacturing delays. Fairchild is teking strong measures to pretect ourselves and our customers from the
proliferation of counterfeit parts. Fairchild stronghy encourages customers to purchase Farchild parts either directly from Fairchild or from Authorized Fairchild
Distributors who are listed by country on our web page cited above, Products customers buy either from Fairchild directty or from Authorized Fairchild Distributors
are genuine parts, have full traceability. meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical
and product informetion. Fairchild and cur Authonized Distributors will stand behind all warranties and will appropriately address any warranty issues thet may arise.
Fairchild will not provide any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global
problem and encourage our customers to do their part in stopping this practice by buying direct o from authorized distributors.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change
in any manner without notice.

First Production Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild

Advance Information Formative / In Design

Prefimingy Semiconductor reserves the right to make changes at any time without neotice to improve design.
No Identification Needed Full Production Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make

changes at any time without notice to improve the design.

) Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor,
Qbsolets Notn' Froduction The datasheet is for reference information only.
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FAIRCHILD.

TRADEMARKS

AccuPower™
AttitudeEngine™
Awinda®
AX-CAP®*
BitSiC™

Build it Now™
CorePLUS™
CorePOWER™
CROSSVOLT™
CTL™

Current Transfer Logic™
DEUXPEED®
Dual Cool™
EcoSPARK®
EfficientMax™

ESBC™
®

Fairchild®

Fairchild Semiconductor®
FACT Quiet Series™
FACT®

FAST®

FastvCore™

FETBench™

FPS™

F-PFS™

FRFET®

Global Power Resource™

GreenBridge™

Green FPS™

Green FPS™ e-Series™

Gmax™

GTO™

IntelliMAX™

ISOPLANAR™

Making Small Speakers Sound Louder
and Better™

MegaBuck™

MICROCOUPLER™

MicroFET™

MicroPak™

MicroPak2™

MillerDrive™

MotionMax™

MotionGrid®

MTi®

MTx®

MVN®

mWSaver®

OptoHiT™

OPTOLOGIC®

OPTOPLANAR®

®

PowerTrench®

PowerXS™

Programmable Active Droop™
QFET®

Qs™

Quiet Series™
RapidConfigure™

r:)m

Saving our world, TmW/W/kW at a time™
SignalWise™

SmartMax™

SMART START™

Solutions for Your Success™
SPM®

STEALTH™

SuperFET®

SuperSOT™-3

SuperSOT™-6
SuperSOT™-8

SupreMOS®

SyncFET™

Sync-Lock™

* Trademarks of System General Corporation, used under license by Fairchild Semiconductor.

The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor and/or its global subsidiaries, and is not
intended to be an exhaustive list of all such trademarks.

SYSTEM

GENERAL®
TinyBoost®
TinyBuck®
TinyCalc™
TinyLogic®
TINYOPTO™
TinyPower™
TinyPWM™
TinyWire™
TranSiC™
TriFault Detect™
TRUECURRENT®*
uSerDes™

Des”
UHC®
Ultra FRFET™
UniFET™
VCX™
VisualMax™
VoltagePlus™
XSTM
Xsens™
fliE™

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE
RELIABILITY, FUNCTION, OR DESIGN. TO OBTAIN THE LATEST, MOST UP-TO-DATE DATASHEET AND PRODUCT INFORMATION, VISIT OUR WEBSITE
AT HTTP:/WWW.FAIRCHILDSEMI.COM. FAIRCHILD DOES NOT ASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY
PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.
THESE SPECIFICATIONS DO NOT EXPAND THE TERMS OF FAIRCHILD'S WORLDWIDE TERMS AND CONDITIONS, SPECIFICALLY THE WARRANTY
THEREIN, WHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

As used herein:

1. Life support devices or systems are devices or systems which, (a) are
intended for surgical implant into the body or (b) support or sustain
life, and (c) whose failure to perform when properly used in
accordance with instructions for use provided in the labeling, can be
reasonably expected to result in a significant injury of the user.

FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

2. A critical component in any component of a life support, device, or
system whose failure to perform can be reasonably expected to
cause the failure of the life support device or system, or to affect its

safety or effectiveness.

under Sales Support.

ANTI-COUNTERFEITING POLICY
Fairchild Semiconductor Corporation's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiting Policy is also stated on our external website, www.fairchildsemi.com,

Counterfeiting of semiconductor parts is a growing problem in the industry. All manufacturers of semiconductor products are experiencing counterfeiting of their
parts. Customers who inadvertently purchase counterfeit parts experience many problems such as loss of brand reputation, substandard performance, failed
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the
proliferation of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild
Distributors who are listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors
are genuine parts, have full traceability, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical
and product information. Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address any warranty issues that may arise.
Fairchild will not provide any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to combat this global
problem and encourage our customers to do their part in stopping this practice by buying direct or from authorized distributors.

Definition of Terms

PRODUCT STATUS DEFINITIONS

Datasheet Identification

Product Status

Definition

Advance Information

Formative / In Design

Datasheet contains the design specifications for product development. Specifications may change
in any manner without notice.

Preliminary

First Production

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
Semiconductor reserves the right to make changes at any time without notice to improve design.

No Identification Needed

Full Production

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make
changes at any time without notice to improve the design.

Obsolete

Not In Production

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
The datasheet is for reference information only.
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